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Description 

[0001] The present invention relates generally to the 
allocation of resources in a communication system in 
which packet data is communicated between a sending 
station and a receiving station. More particularly, the 
present invention relates to apparatus, and an associated 
method, for allocating communication channels for pack- 
et data communications with a mobile station in a multi- 
user, radio communication system, such as a cellular 
communication system which provides for packet data 
communications. 

[0002] Advancements in digital telephony techniques 
have permitted the development, implementation, and 
widespread usage of multi-user, digital communication 
systems. Use of digital techniques is advantageous, inter 
alia, as the communication capacity of a digital commu- 
nication system is typically greater than the capacity of 
a corresponding analog system. Error correction of sig- 
nals transmitted during operation of such a system can 
also be improved. 

[0003] A cellular communication system is exemplary 
of a communication system which has been made pos- 
sible as a result of such advancements. A cellular com- 
munication system permits communications to be effec- 
tuated with a mobile station by way of a radio channel, 
thereby obviating the need for a wire line connection to 
form a communication channel between a sending and 
a receiving station, Through use of a cellular communi- 
cation system, communications are possible at locations 
at which the use of fixed or hard-wired con nections would 
be inconvenient or impractical, such as in a motor vehicle. 
Cellular communication systems have been implement- 
ed using various communication schemes. A CDMA 
(code-division, multiple-access) cellular communication 
system is an exemplary communication system, imple- 
mented utilizing code-division techniques. 
[0004] Some cellular communication systems provide 
for the transmission of packet data to and from a mobile 
station. Information which is to be transmitted is format- 
ted into discrete packets of data, and the packets are 
transmitted upon a communication channel. In a CDMA 
(code-division, multiple-access) communication 
scheme, for instance, a packet channel is assigned by 
allocation of a code, by which to encode packets of data 
which are to be transmitted by a transmitting station and 
to decode the packets, once received at a receiving sta- 
tion. 

[0005] A dedicated channel, allocated to a userto com- 
municate packet data thereon ensures ready access to 
the communication channel to communicate packet data 
thereon. As such ready access to the traffic channel ne- 
cessitates allocation of the communication resources of 
the communication system, perhaps to the exclusion of 
other users, providing such ready access to a particular 
user is relatively resource consumptive. 
[0006] Some packet data services are time-sensitive, 
while others are relatively time-insensitive. Packet-voice 



and packet-video services, e.g., are time-sensitive com- 
munication services. Ready access to the traffic channel 
upon which packet data is to be communicated is nec- 
essary to ensure timely delivery of the time-sensitive in- 

s formation. TC/IP communications, such as those utilized 
for web-browsing communications, are, conversely, rel- 
atively time-insensitive. Internet system resources need 
to be allocated in a manner which dedicates a channel 
to effectuate such communications. Allocation of a chan- 

io nel on an as-needed basis adequate to effectuate such 
communications. Another example can be found in doc- 
ument WO 97 47 1 12 (PHILIPS ELECTRONICS, 1 1 de- 
cember 1 997). 

[0007] A communication system which selectively pro- 
's vides for ready access to communicate packet data by 
ensuring allocation of a dedicated channel for its com- 
munication, depending upon the packet service-type 
would therefore be advantageous. 
[0008] It is in light of this background information re- 
20 lated to packet communications, and communication 
systems permitting the communication of packet data, 
that the significant improvements of the present invention 
have evolved. 

[0009] According to one aspect of the invention there 

25 is provided in a communication system having network 
infrastructure and a mobile station between which packet 
data communications pursuant to at least one packet 
service-type are selectively permitted by way of a com- 
munication channel, a QoS (quality of service) parameter 

30 associated with each of the at least one packet service- 
type, the QoS parameter defining acommunication chan- 
nel access-time delay-period within which access to the 
communication channel is to be provided to effectuate 
the packet data communications, an improvement of 

35 state apparatus for controlling operational states in which 
the mobile station is operable, said state apparatus com- 
prising: an active state in which to operate the mobile 
station when packet data is to be communicated between 
the mobile station and the network infrastructure, a ded- 

to icated traffic channel assigned to form the communica- 
tion channel to communicate the packet data thereon 
when the mobile station is operated in said active state; 
a control hold state into which a transition operation of 
the mobile station from said active state responsive to a 

45 first selected period of communication inactivity; and a 
virtual traffic substate into which a transition operation of 
the mobile station from said control hold state when the 
QoS parameter associated with the packet data service- 
type is beyond aselected level, the dedicated trafficchan- 

50 nel being released out of assignation to form the com- 
munication channel. 

[0010] According to a further aspect of the invention 
there is provided a method for operating a mobile station 
in a selected operational state, the mobile station forming 
55 a portion of a communication system and selectively per- 
mitted to communicate packet data pursuant to at least 
one packet service-typre with network infrastructure of 
the communication system, a QoS (quality of service) 
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parameter associated with each of the at least one packet 
service-type, the QoS parameter defining a communica- 
tion channel access-time delay period within which ac- 
cess to the communication channel is to be provided to 
effectuate the packet data communications, said method 
comprising: transitioning operation of the mobile station 
into an active state when the packet data it to be com- 
municated between the mobile station and the network 
infrastructure, a dedicated traffic channel assigned to 
form the communication channel to communicate the 
packet data thereon when the mobile station is operated 
in the active state; transitioning operation of the mobile 
station into a control hold state from the active state re- 
sponsive to a first selected period of communication in- 
activity; and transitioning operation of the mobile station 
into a virtual traffic substate from the control hold state 
when the QoS parameter associated with the packet data 
service-type is beyond a selected level, the dedicated 
control channel released from assignation to form the 
communication channel. 

[0011] The present invention, accordingly, advanta- 
geously provides apparatus, and an associated method, 
for allocating communication channels for packet data 
communications with a mobile station in a multi-user, ra- 
dio communication system. 

[001 2] One or more packet service-types are provided 
by the communication system. A QoS (quality of service) 
parameter is associated with each of the packet data 
service-types such as a packet-voice communications 
service or a packet-video communications service. The 
QoS parameterdefines allowable access-delay times for 
access to communication channels to communicate 
packet data pursuant to the data service type thereon. 
System resources are allocated responsive to the QoS 
parameter of the service subscription. If the service sub- 
scription provides a QoS parameter calling for ready ac- 
cess to a communication channel upon which to commu- 
nicate the packet data, the communication channel is 
allocated to a mobile station, even during periods of com- 
munication inactivity. If, conversely, the QoS parameter 
of the service subscription does not call for ready access 
to the communication channel to communicate packet 
data thereon, during periods of communication inactivity, 
a communication channel is not caused to remain allo- 
cated to the mobile station. 

[0013] State machine apparatus define operational 
states in which a data service is caused to be operated. 
Responsive to communication activity of a mobile station 
used to effectuate the data service and the QoS param- 
eter of the service subscription, the mobile station is 
caused to be translated into other operational states and 
appropriate levels of system resources are caused to be 
allocated thereto. 

[001 4] The operational states or substate, in which the 
data service is caused to be operated is dependent upon 
the QoS parameter of the service. The amount of system 
resources allocated to the data service pursuant to the 
operational state in which a mobile station used to effec- 
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tuate the data service is operated is dependent upon the 
QoS parameter. If the QoS parameter is of at least a 
selected value, the mobile station is operated in a state 
in which a channel remains allocated to the mobile station 

5 for packet data communications even subsequent to a 
period of communication inactivity by the mobile station. 
By continuing to allocate the channel to the mobile sta- 
tion, little or no access delay times occur when additional 
packet data is to be communicated. 

10 [0015] An embodiment of the present invention forms 
a portion of a CDMA (code-division, multiple-access), 
cellular communication system, such as that constructed 
in compliance with the IS-95 interim standard, or a suc- 
cessor, promulgated by the EIA/TIA. Mobile stations op- 

15 erable in such a communication system are managed by 
way of a network control architecture having multiple 
numbers of states. State transitions are dependent upon 
communication activity of the mobile stations as well as 
the QoS parameters of the packet data service-types pur- 

20 suant to which communications are to be effectuated. 
The value of the QoS parameteris determinative to which 
state a state transition is made. And, the state in which 
the mobile station, used to effectuate the data service, 
is operated is determinative of the level of resources al- 

25 located to the mobile station and, correspondingly, the 
access delay times within which a channel is made avail- 
able for the communication of packet data thereon. 
[001 6] I n these and other aspects, therefore, appara- 
tus, and an associated method, controls operational 

30 states of a data service in which, e.g., a mobile station 
is operable to effectuate the data service. The data serv- 
ice is operable in a communication system having net- 
work infrastructure between which the mobile station is 
selectively permitted to communicate packet data pursu- 

35 ant to at least one packet service-type by way of a com- 
munication channel. A QoS (quality of service) parameter 
is associated with each packet service-type. The QoS 
parameter defines a communication channel access- 
time delay-period within which access to the communi- 

40 cation channel is to be provided to effectuate the packet 
data communications. The data service is selectively op- 
erable in an active state when packet data is to be com- 
municated between the mobile station and the network 
infrastructure, A dedicated traffic channel is assigned to 

■*5 form the communication channel to communicate the 
packet data thereon when the mobile station is operated 
in the active state. Operation of the data service after a 
period of inactivity elapses during which a dedicated 
channel is maintained is transitioned into a control hold 

so state from the active state responsive to a first selected 
period of communication inactivity. Operation of the data 
service is transitioned into a virtual traffic substate from 
the control hold state when the QoS parameter associ- 
ated with the packet data service-type is beyond a se- 

55 lected level and the dedicated traffic channel and control 
channel are released from assignation to form the com- 
munication channel. In a further embodiment, when the 
QoS parameter is within the selected level, the dedicated 
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control channel remains assigned to form the communi- 
cation channel. 

[0017] A more complete appreciation of the present 
invention and the scope thereof can be obtained from 
the accompanying drawings which are briefly summa- 
rized below, the following detailed description of the pres- 
ently-preferred embodiments of the invention, and the 
appended claims. 

[0018] Figure 1 illustrates a functional block diagram 
of an exemplary cellular communication system in which 
an embodiment of the present invention is operable. 
[0019] Figure 2 illustrates a state diagram of control 
architecture of which an embodiment of the present in- 
vention forms a portion. 

[0020] Figure 3 illustrates a state diagram of a portion 
of the control architecture of an embodiment of the 
present invention. 

[0021 ] Figure 4 illustrates anotherstate diagram which 
also forms a portion of the control architecture of an em- 
bodiment of the present invention. 
[0022] Figure 5 illustrates a sequence diagram illus- 
trating signal sequencing which occurs during operation 
of an embodiment of the present invention. 
[0023] Figure 6 illustrates another sequence diagram 
also showing signal sequencing which occurs during op- 
eration of an embodiment of the present invention. 
[0024] Figure 7 illustrates a method flow diagram list- 
ing the method steps of the method of operation of an 
embodiment of the present invention. 
[0025] Referring first to Figure 1 , a portion of an exem- 
plary, cellular communication system, shown generally 
at 10, permits two-way, wireless communication with a 
mobile station 14. While, for purposes of illustration, only 
a single mobile station 14 is illustrated in the Rgure, in 
an actual cellular communication system, a plurality of 
mobile stations are permitted to communicate concur- 
rently to form a multi-user communications system. The 
communication system 1 0 is exemplary of a cellular com- 
munication system constructed pursuant to the specifi- 
cation proposed for the IS-95 3G interim standard; the 
communication system 10 is analogously representive 
of other radio communication systems capable of com- 
municating packet data. 

[0026] The communication system 10 includes net- 
work infrastructure, of which a portion is illustrated in the 
Figure. The infrastructure includes a plurality of BTSs 
(base stations) of which the BTS 16 is representative. 
The BTS 16 defines a cell 18 forming a coverage area 
in which down link communications 22 and reverse-link 
communications 24 are permitted with the mobile station 
1 4 by way of radio air interface. 
[0027] The BTS 1 6 is coupled to a BSC (base station 
controller) 26, and the BSC 26 is, in turn, coupled to a 
MSC (mobile switching center) 30. The MSC 30 is cou- 
pled to a PSTN (public-switched telephonic network) 32, 
thereby to permit communication between the mobilesta- 
tion 14 and a communication station, such as the station 
34 coupled to the PSTN 32. 



[0028] Packet data originated at, or to be terminated 
at, the mobile station 14 pursuant to a particular packet 
data service-type is transmitted upon a dedicated com- 
munication channeltopermitthe communication of pack- 

5 et data to and from the mobile station 14. System re- 
sources, e.g., the codes assigned in a CDMA system 
which define a dedicated channel, are limited. That is to 
say, the number of dedicated channels available to form 
radio links between mobile stations, such as the mobile 

10 station 1 4 and the network infrastructure is limited. Ded- 
icated channels allocated for point-to-point, or other, 
communications with a large number of mobile stations 
might be of a number which prevents additional commu- 
nications to be effectuated with additional mobile stations 

is upon other dedicated channels. Subsequent at least to 
a period of communication inactivity by a mobile station, 
a channel assigned for such communication is typically 
reallocated to permit the effectuation of communications 
with other mobile stations. 

20 [0029] When a communication channel is released 
from its allocation to a particular mobile station, there 
might be an access-delay time subsequent to a request 
by the mobile station to communicate additional packet 
data over the radio air interface, Such an access-time 

25 delay might be inappropriate if the communication of the 
packet data is time-sensitive. 

[0030] If the communication channel were, however, 
to remain allocated to a mobile station even subsequent 
to periods of communication inactivity, there would be no 

30 access delay time necessitated to reallocate the channel 
to the mobile station when packet data subsequently is 
to be communicated between the mobile station and the 
network infrastructure. A QoS (quality of service) param- 
eter representative of allowable access delay times in 

35 accessing a communication channel to effectuate the 
communication of packet data could be used to deter- 
mine the allocation of resources to the mobile station in 
the communication system. The QoS parameter could 
form a portion of the subscription information associated 

■to with a packet data service-type stored at the subscription 
register 29 of the HLR 28. Such a scheme would permit 
improved levels of channel allocations to particular mo- 
bile stations based upon the value of the QoS parameter 
of the service subscription pursuant to which the mobile 

45 station is operable. 

[0031] Figure 2 illustrates control architecture, shown 
generally at 44, which is represented by a state diagram. 
The control architecture 44 is representative of the MAC 
(medium access control) layer proposed forthe IS-95 3G 

so specification for providing packet data services for the 
communication of packet data originated at, or terminat- 
ed at, a mobile station, such as the mobile station 14 
shown in Figure 1 . The control architecture 44 is imple- 
mented at the network infrastructure, e.g., at a base sta- 

55 tion, such as the BTS 16 (shown in Figure 1). The state 
diagram forming the control architecture 44 includes a 
plurality of states, here including a packet null state 46, 
an initialization state 48, a control hold state 52, an active 
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state 54, a suspended state 56, and a dormant state 58. 
The suspended state 56 further comprises a slotted sus- 
pended state. 

[0032] Each of the states 46-58 define operational 
states in which a mobile station is operated with respect 
to packet services. The particular state in which the mo- 
bile station is operated is determinative of the level of 
connection in the packet service. When operated in the 
various ones of the operational states, different portions 
of the protocol stack of the control architecture are con- 
nected. For instance, a fully-connected mobile station is 
operated in the active state 54 whereat a PPP, a MAC 
layer, and physical layer connections are formed be- 
tween the mobile station and the network infrastructure. 
[0033] The state diagram representing the control ar- 
chitecture 44 further illustrates the state transitions be- 
tween the various states 46-62. For instance, a transition, 
indicated by the line 64, is made between the packet null 
state 46 and the initialization state 48 when packet serv- 
ice is requested. And, a transition, indicated by the line 
66 from the initialization state backto the packet null state 
occurs when packet service is deactivated. And, a tran- 
sition, indicated by the line 68, occurs from the initializa- 
tion state 48 to the control hold state 52 when a service 
option is connected. When this transition 68 is made, a 
dedicated signaling channel (DSCH) and a dedicated 
MAC channel (DMCH) are established. 
[0034] A transition, indicated by the line 72 from the 
control hold state 52 to the active state 54 occurs when 
a dedicated traffic channel is established upon which to 
communicate packet data between the network infra- 
structure and the mobile station. A transition, indicated 
by the line 74 from the active state 54 back to the control 
hold state 52 occurs when a determination is made that 
data has not been exchanged for more than a selected 
time, here T active . 

[0035] A transition, indicated by the line 76 from the 
control hold state 52 to the suspended state 56 occurs 
when a determination is made of the absence of 
exchange of data for at least an additional, selected time 
period, here T hold . When the transition is made, the 
DSCH and DMCH are released. A transition, indicated 
by the line 78 from the suspended state 56 back to the 
control hold state occurs when the dedicated MAC 
channel and the dedicated signaling channel are 
established. And, a transition, indicated by the line 82 
from the suspended state 56 to the dormant state 58 
occurs when a determination is made that user data is 
not exchanged for more than another time period, here 
indicated by T suspend . A transition, indicated by the line 
84 from the control hold state 52 to the dormant state 58 
occurs when a release message transmission is sent 
between the mobile station and the network 
infrastructure, but PPP communications are not 
terminated. 

[0036] Atransition, indicated by the line 86 occurs from 
the dormant state 58 to the reconnect state 62 when de- 
termination is made that packet data is to be communi- 



cated between the mobile station and the network infra- 
structure. And, a transition, indicated by the line 88 from 
the dormant state 58 to the packet null state 46 occurs 
when the point-to-point communications are terminated 
s and a release message indicative of such is transmitted. 
Atransition, indicated by the line 92, from the control hold 
state 52 to the packet null state 46 also occurs when such 
a termination is made when the mobile station is operated 
in the control hold stage rather than the dormant state. 

10 [0037] The operational states of the state diagram rep- 
resenting the control architecture 44 are categorized in 
two groups, depending upon the status of the packet 
service option, vis., the states are either "connected" 
states or "disconnected" states from a service option 

is standpoint. The control hold states 52, the active state 
54, and the suspended state 56 are all connected states. 
And, the remaining states, i.e., the packet null state 46, 
the initialization state 48, the dormant state 5B, and the 
reconnect state 62 are all disconnected states. 

20 [0038] By introducing a QoS parameter relating to al- 
lowable access time delay period within which assess to 
a communication channel must be provided to effectuate 
communication pursuant to a particular packet data serv- 
ice-type, the control architecture 44 can be modified to 

25 provide service responsive to the QoS parameter. 

[0039] Figure 3 illustrates a portion of the control ar- 
chitecture 44, shown in Figure 2. Namely, the control hold 
state 52, the active state 54, and the suspended state 56 
are again shown. And, the transitions indicated by the 

30 lines 72 and 74 from the control hold state 52 to the active 
state 54 and from the active state 54 back to the control 
hold state 52 respectively also are again shown. Figure 
3 further illustrates a control hold normal substate 94 and 
a virtual traffic substate 96. As shown, the control hold 

35 normal substate 94 is a substate of the control hold state 
52, and the virtual traffic substate is a substate of the 
suspended state 56. Here, a transition from the control 
hold state 52, or, more particularly, from the substate 94, 
to the virtual traffic substate 96 occurs when the mobile 

<o station is operated in the control hold state, but there is 
aperiod of communication inactivity corresponding to the 
time period T hoid . When the mobile station is operated in 
the control hold state, an extended assignment of dedi- 
cated channel resources is required. Such assignation 

is increases the probability that the channel assignment 
might block the allocation of a channel to another mobile 
station. In an embodiment of the present invention, if the 
delay requirement of the QoS parameter is greater than 
a selected threshold t^gy, then once a data buffer of a 

so mobile station is emptied, a transition from the control 
hold state 52 to the virtual traffic substate occurs. If com- 
munication inactivity continues, a transition from the vir- 
tual traffic substate to the suspended state 56 (shown in 
Figure 2) occurs, as indicated by the line 76. Such con- 

55 tinued period of communication inactivity is times, e.g., 
by a virtual traffic timer. 

[0040] Figure 4 also illustrates a portion of the control 
architecture 44 shown previously in Figure 2. Namely, 
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the control hold state 52 and the active state 54 are again 
shown. And, the transitions, indicated by the lines 72 and 
74 are also again shown. Here, the control architecture 
is modified to include a control hold power save substate 
102 in addition to the control hold normal substate 94. 
When the QoS parameter calls for ready access to a 
dedicated traffic channel, operation of a mobile station 
is transitioned from the control hold normal substate 94 
to the control hold power save substate 1 02 for delay- 
sensitive communication applications. To ensure such 
ready access to the communication channel, the air in- 
terface resource must be maintainted. That is to say, al- 
location of the dedicated control channel to the mobile 
station must be maintained. So, a transition is not made 
to the virtual traffic substate 96 (shown in Figure 3). Con- 
tinuous transmission on the reverse-link, dedicated con- 
trol channel (DCCH) is not required so, when a transition, 
indicated by the line 1 04, from the control hold normal 
substate 94 to the control hold power save substate 1 02 
occurs, the reverse DCCH is tumed-off. When packet 
data is to be communicated upon the dedicated traffic 
channel and the mobile station is operated in the control 
hold power save substate, a transition, indicated by the 
line 1 06, is made. The dedicated control channel is main- 
tained in a mode where the mobile station transmits and 
receives discontinuously (i.e., the radio frequency trans- 
mitter isturned on and off). Because the dedicated control 
channel is maintained, signaling required to obtain a ded- 
icated traffic channel is minimal. 

[0041] Figure 5 illustrates a sequence diagram 112 
representing the signaling procedures between the mo- 
bile station 14 (shown in Figure 1) and the BTS 16 (also 
shown in Figure 1) when the mobile station is operated 
in the virtual traffic substate (shown in Figure 3) when a 
channel is to be accessed by the mobile station. First, 
and as indicated by the segment 114, the mobile station 
transmits a packet transaction request on the reverse 
control channel to the base station 16. The BTS 16 re- 
sponds, as indicated by the segment 1 1 6 with a channel 
assignment message on a forward control channel. An 
optional, supplemental request message is returned, in- 
dicated by the segment 1 1 8 on a reverse-link dedicated 
control channel to the BTS 16, and, responsive thereto, 
a supplemental channel assignment is provided by the 
BTS 16 on the dedicated control channel to the mobile 
station 14. 

Thereafter, and as indicated by the segments 124 and 
126, data blocks formed of packet data are transmitted 
by the mobile station 1 4 and, if appropriate, also on a 
supplemental channel, to the BTS 16. As the packet 
transaction request, indicated by the segment 1 1 4 goes 
through a random access procedure, the delay in alloca- 
tion of a channel to the mobile station upon which to trans- 
mit the data might be increased, depending upon the 
system load at the time the packet transaction request 
is generated. 

[0042] Figure 6 illustrates a sequence diagram 132 
representing the signaling procedures of a mobile station 



when the mobile station is operated in the control hold 
power save substate 1 02 (shown in Figure 4) when the 
mobile station is to access a dedicated channel. As noted 
above, when the mobile station is operated in the control 

s hold power save substate, transmission on the reverse- 
link dedicated control channel is discontinuous. 
[0043] First, and as indicated by the segment 132, a 
pilot-on signal is transmitted to the BTS 1 6. Responsive 
thereto, the base station 1 6 returns a wake-up response 

10 on the dedicated control channel to the mobile station. 
Thereafter, the mobile station generates a transaction 
request, indicated by the segment 138 on the reverse- 
link dedicated control channel, and the BTS 1 6 responds 
with a channel assignment on the dedicated control chan- 

15 nel indicated by the segment 1 42. Optionally, a supple- 
mental channel request, indicated by the segment 144 
and a supplemental channel assignment, indicated by 
the segment 146, responsive thereto is provided to the 
mobile station. 

20 [0044] Thereafter, and as indicated by the segment 
1 48, a data block formed of packet data is generated by 
the mobile station on the fundamental channel assigned 
to the mobile station. And, if a supplemental channel as- 
signment is given to the mobile station, additional data 

25 blocks are transmitted, indicated by the segment 1 52, on 
the supplementally-assigned channel. Because the 
transaction request, indicated by the segment 138, is 
transmitted upon a dedicated control channel without the 
need also first to transmit a packet transaction request 

30 pursuant to a random access procedure, delay access 
times are significantly reduced. 
[0045] Figure 7 illustrates a method, shown generally 
at 162, of an embodiment of the present invention. The 
method controlsapacketdataserviceforamobile station 

35 operating in a telecommunications system. 

[0046] First, and as indicated by the block 164, the 
mobile station is operated in an active state. Then, and 
as indicated by the block 166, the mobile station is 
switched to a control hold state. 

40 [0047] A determination is made, as indicated by the 
decision block 168, whether the packet data service has 
a quality of service requirement within a predetermined 
range. If so, the yes branch is taken to the block 1 72, and 
the mobile station is switched to a control hold power 

45 save substate. Otherwise, the no branch is taken from 
the decision block 1 68 to the block 1 74, and the mobile 
station is switched to a virtual traffic substate. 
[0048] A manner is thereby provided by which to en- 
sure that a channel remains allocated to a mobile station 

50 to communicate packet data thereon even subsequent 
to a period of communication inactivity, if a QoS param- 
eter associated with a packet data service-type is of a 
selected value. Greaterassurances are thereby provided 
that time sensitive data shall be timely communicated. 

55 [0049] The previous descriptions are of preferred ex- 
amples for implementing the invention and, the scope of 
the invention should not necessarily be limited by this 
description. The scope of the present invention is defined 
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by the following claims. 



1 . A state apparatus for use in a commu nication system 
(1 0) having network infrastructure and a mobile sta- 
tion (14) between which packet data communica- 
tions pursuant to at least one packet service-type 
are selectively permitted by way of a communication 
channel, a quality of service parameter associated 
with each of the at least one packet service-type, the 
quality of service parameter defining a communica- 
tion channel access-time delay-period within which 
access to the communication channel is to be pro- 
vided to effectuate the packet data communications, 
an improvement of said state apparatus for control- 
ling operational states in which the mobile station is 
operable, said state apparatus having: 

an active state (54) in which to operate the mo- 
bile station when packet data is to be commu- 
nicated between the mobile station (14) and the 
network infrastructure, a dedicated traffic chan- 
nel being assigned to form the communication 
channel to communicate the packet data there- 
on when the mobile station is operated in said 
active state (54); 

a control hold state (52) into which to transition 
operation of the mobile station (14) from said 
active state responsive to a first selected period 
of communication inactivity; and 
a virtual traffic substate (96) into which to tran- 
sition operation of the mobile station (14) from 
said control hold state (52) when the quality of 
service parameter associated with the packet 
data service-type is beyond a selected level, the 
dedicated traffic channel being released out of 
assignation to form the communication channel 
when the mobile station is operated in said vir- 
tual traffic substate. 

2. The state apparatus of claim 1 further comprising a 
control-hold power save substate (102) into which 
to transition operation of the mobile station (14) from 
said control hold state (52) when the quality of serv- 
ice parameterassociated with the mobile station (14) 
is within the selected level. 

3. The state apparatus of claims 1 or2furthercompris- 
ing a suspended state (56) into which to transition 
operation of the mobile station (1 4) from said virtual 
traffic substate (96) responsive to a second selected 
period of communication inactivity. 

4. The state apparatus of claim 3 further comprising a 
virtual-traffic timer operable responsive to transition- 
ing of operation of the mobile station (14) into said 



virtual traffic substate (96), said virtual-traffic timer 
for timing a timing period corresponding to the sec- 
ond selected period, operation of the mobile station 
(14) transitioning to said suspended state (56) sub- 
sequent to timing-out of said virtual-traffic timer. 

The state apparatus of claims 3 or 4 wherein said 
suspended state (56) comprises a slotted suspend- 
ed state. 

The state apparatus of any preceding claim wherein, 
when the mobile station is operated in said control 
hold state (52), the dedicated traffic channel is re- 
leased out of assignation to form the communication 



7. The state apparatus of any preceding claim wherein, 
when the mobile station (14) is in said active state 
(54), a (24) dedicated control channel is further as- 
signed to form the communication channel between 
the mobile station (14) and the network infrastruc- 
ture. 

8. The state apparatus of claim 7 wherein, when the 
mobile station (14) is operated in said control hold 
state (52), the dedicated control channel remains as- 
signed to form the communication channel between 
the mobile station (14) and the network infrastruc- 
ture. 

9. The state apparatus of claims 7 or 8 as dependent 
directly or indirectly on claim 2 wherein, when the 
mobile station (14) is operated in said control-hold 
power save substate (1 02), the reverse-link (24) ded- 
icated control channel is operated in a discontinuous 
transmission mode. 

10. The state apparatus of any preceding claim wherein, 
when the mobile station (14) is operated in said vir- 
tual traffic substate (96), the dedicated control chan- 
nel is released out of assignation to form the com- 
munication channel. 

11. The state apparatus of any preceding claim further 
comprising an activity timer operable responsive to 
operation of the mobile station (1 4) in the active state 
(54), said activity timer resettable during communi- 
cation of packet data on the dedicated traffic chan- 
nel, said activity timer for timing a timing period cor- 
responding to the first selected period of communi- 
cation inactivity, operation of the mobile station (14) 
transitioning to said control hold state (52) subse- 
quent to timing-out of said activity timer. 

12. The state apparatus of any preceding claim, wherein 
the communication system comprises a CDMA-cel- 
lular communication system and the state apparatus 
is a state machine that forms part of a cellular base 
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station ofthe networkinfrastructure and wherein said 
active state (54), said control hold state (52), and 
said virtual traffic substate (96) in which the mobile 
station (1 4) is operable comprise portions ofthe state 



1 3. The state apparatus of any preceding claim, wherein 
said quality of service parametercomprises a thresh- 
old delay for returning operation ofthe mobile station 
(14) to said active state (54). 

14. The state apparatus of any preceding claim, wherein 
said threshold delay is compared against a prede- 
termined value to determine if said quality of service 
parameter is beyond the selected level. 

15. A method for operating a mobile station (14) in a 
selected operational state, the mobile station (14) 
forming a portion of a communication system and 
being selectively permitted to communicate packet 
data pu rs u ant to at I east o ne packet se rvice-ty pe with 
network infrastructure ofthe communication system 
byway of a communication channel, a quality of serv- 
ice parameter associated with each of the at least 
one packet service-type, the quality of service pa- 
rameter defining a communication channel access- 
time delay period within which access to the com- 
munication channel is to be provided to effectuate 
the packet data communications, said method com- 
prising: 

transitioning operation ofthe mobile station (14) 
into an active state (54) when the packet data 
is to be communicated between the mobile sta- 
tion (1 4) and the network infrastructure, a ded- 
icated traffic channel being assigned to form the 
communication channel to communicate the 
packet data thereon when the mobile station 
(14) is operated in the active state (54); 
transitioning operation ofthe mobile station (1 4) 
into a control hold state (52) from the active state 
(54) responsive to a first selected period of com- 
munication inactivity; and 
transitioning operation ofthe mobile station (14) 
into a virtual traffic substate (96) from the control 
hold state (52) when the quality of service pa- 
rameter associated with the packet dataservice- 
type is beyond a selected level, the dedicated 
traffic channel being released from assignation 
to form the communication channel. 

16. The method of claim 15 further comprising a step of 
transitioning operation ofthe mobile station (14) into 
a control-hold power save substate (102) from said 
control hold state (52) when the quality of service 
parameter associated with the mobile station (1 4) is 
within the selected level. 



17. The method of claim 15 comprising the additional 
operation, alternate to said operation of transitioning 
operation of the mobile station (14) into the virtual 
traffic substate (96), of transitioning operation of the 
mobile station (1 4) to a control-hold power-save sub- 
state (102) within the control hold state (52) when 
the quality of service parameter associated with the 
packet data service-type is within the selected level. 

10 18. The method of claim 17 comprising the additional 
operation, subsequentto said operation of transition- 
ing operation ofthe mobile station (14) into the virtual 
traffic substate (96), when the mobile station (14) is 
to access the communication channel, of transition- 
's ing operation of the mobile station (14) back to the 
control hold state (52), and, thereafter back to the 
active state (54). 

19. The method of any of claims 15 tao 1 8 wherein said 
20 step of transitioning operation of the mobile station 

(14) into the control hold state (52) comprises releas- 
ing the dedicated traffic channel. 

20. The method of any of claims 15 to 19, wherein said 
25 step of transitioning operation of the mobile station 

into theactive state comprises assigning adedicated 
control channel to form the communication channel 
between the mobile station (14) and the network in- 
frastructure. 

30 

21. The method of claim 20, wherein said step of tran- 
sitioning operation of the mobile station (1 4) into the 
control hold state comprises maintaining the assign- 
ment of the dedicated control channel to form the 

35 communication channel between the mobile station 
(14) and the network infrastructure. 

22. The method of claims 20 or 21 as dependent directly 
or indirectly on claim 1 6 wherein said step of transi- 

io tioning the mobile station (14) into the control-hold 
power save substate (1 02) comprises operating the 
reverse-link (24) dedicated control channel in a dis- 
continuous transmission mode. 

is 23. The method of any of claims 20 to 22 wherein the 
step of transitioning operation of the mobile station 
(1 4) into the virtual traffic substate (96) comprises 
releasing the dedicated control channel. 

so 24. The method of any of claims 1 5 to 23, wherein said 
quality of service parameter comprises a threshold 
delay for returning operation of the mobile station 
(14) to said active state (54). 

55 25. The method of claim 24 further comprising the step 
of comparing said threshold delay against a prede- 
termined value to determine if said quality of service 
parameter is beyond the selected level. 



8 



EP 0 959 634 B1 



16 



Patentanspruche 

1. Zustandsvorrichtung zur Verwendung in einem 
Kommunikationssystem (10) mit einer Netzwerkin- 
frastruktur und einer Mobilstation (14), zwischen 
welchen Paketdatenkommunikationen entspre- 
chend zumindest einer Paketdienstart mittels eines 
Kommunikationskanals wahlweise erlaubt werden, 
wobei ein Dienstguteparameter mitjeder der zumin- 
dest einen Paketdienstart verkniipft ist, wobei der 
Dienstguteparameter eine Kommunikationskanal- 
zugriffsze'rtverzogerungsdauer definiert, in welcher 
ein Zugriff auf den Kommunikationskanal bereitzu- 
stellen ist, um die Paketdatenkommunikationen 
durchzufiihren, mit einer Verbesserung der Zu- 
standsvorrichtung zum Steuern von Betriebszustan- 
den, in welchen die Mobilstation betriebsbereit ist, 
wobei die Zustandsvorrichtung besitzt: 

einen aktiven Zustand (54), in welchem die Mo- 
bilstation zu betreiben ist, wenn zwischen der 
Mobilstation (14) und der Netzwerkinfrastruktur 
Paketdaten zu iibertragen sind, wobei ein dedi- 
zierterVerkehrskanal zugewiesen wird, umden 
Kommunikationskanal zu bilden, um die Paket- 
daten auf diesem zu iibertragen, wenn die Mo- 
bilstation im aktiven Zustand (54) betrieben 
wird; 

einen Steuerung-halten-Zustand (52), in wel- 
chen ein Betrieb der Mobilstation (14) vom ak- 
tiven Zustand als Reaktion auf eine erste aus- 
gewahlte Dauer einer Kommunikationsinaktivi- 
tat iiberzugehen hat; und 
einen Virtueller-Verkehr-Unterzustand (96), in 
welchen ein Betrieb der Mobilstation (14) vom 
Steuerung-halten-Zustand (52) uberzugehen 
hat, wenn der mit der Paketdatendienstart ver- 
knupfte Dienstguteparameter jenseits eines 
ausgewahlten Niveaus liegt, wobei derdedizier- 
te Verkehrskanal aus einer Zuweisung, um den 
Kommunikationskanal zu bilden, freigegeben 
wird, wenn die Mobilstation im Virtueller-Ver- 
kehr-Unterzustand betrieben wird. 

2. Zustandsvorrichtung gemaB Anspruch 1 , weiter mit 
einem Steuerung-halten-Energiespar-Unterzustand 
(102), in welchen ein Betrieb der Mobilstation (14) 
vom Steuerung-halten-Zustand (52) uberzugehen 
hat, wenn der mit der Mobilstation (14) verkniipfte 
Dienstguteparameter innerhalb des ausgewahlten 
Niveaus liegt ist. 

3. Zustandsvorrichtung gemaB Anspruch 1 oder2, wei- 
ter mit einem Unterbrechungszustand (56), in wel- 
chen ein Betrieb der Mobilstation (1 4) vom Virtueller- 
Verkehr-Unterzustand (96) als Reaktion auf eine 
zweite ausgewahlte Dauer einer Kommunikationsi- 
naktivitat uberzugehen hat. 



4. Zustandsvorrichtung gemaB Anspruch 3, weiter mit 
einem Virtueller-Verkehr-Zeitgeber, der als Reakti- 
on auf ein Ubergehen eines Betriebs der Mobilstati- 
on (14) in den Virtueller-Verkehr-Unterzustand (96) 
betriebsbereit ist, wobei der Virtueller-Verkehr-Zeit- 
geber zum zeitlichen Steuern einer Zeitdauer ent- 
sprechend der zweiten ausgewahlten Dauer dient, 
wobei ein Betrieb der Mobilstation (14) nach einem 
Zeitablauf des Virtueller-Verkehr-Zeitgebers in den 
Unterbrechungszustand (56) iibergeht. 

5. Zustandsvorrichtung gemaB Anspruch 3 Oder 4, wo- 
bei der Unterbrechungszustand (56) einen geschlitz- 
ten Unterbrechungszustand aufweist. 

6. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspruche, wobei der dedizierte Verkehrskanal 
aus einer Zuweisung, um den Kommunikationskanal 
zu bilden, freigegeben wird, wenn die Mobilstation 
im Steuerung-halten-Zustand (52) betrieben wird. 

7. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspruche, wobei weiter ein dedizierter Steue- 
rungskanal (24) zugewiesen wird, um den Kommu- 
nikationskanal zwischen der Mobilstation (14) und 
der Netzwerkinfrastrukturzu bilden, wenn die Mobil- 
station (14) im aktiven Zustand (54) ist. 

8. Zustandsvorrichtung gemaB Anspruch 7, wobei der 
dedizierte Steuerungskanal zugewiesen bleibt, um 
den Kommunikationskanal zwischen der Mobilstati- 
on (14) und der Netzwerkinfrastruktur zu bilden, 
wenn die Mobilstation (14) im Steuerung-halten-Zu- 
stand (52) betrieben wird. 

9. Zustandsvorrichtung gemaB Anspruch 7 Oder 8, 
wenn direkt oder indirekt abhangig von Anspruch 2, 
wobei der dedizierte Ruckwartsstrecken-Steue- 
rungskanal (24) in einer diskontinuierlichen Ubertra- 
gungsbetriebsart betrieben wird, wenn die Mobilsta- 
tion (14) in dem Steuerung-halten-Energiespar-Un- 
terzustand (1 02) betrieben wird. 

10. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspruche, wobei der dedizierte Steuerungska- 
nal aus einer Zuweisung, um den Kommunikations- 
kanal zu bilden, freigegeben wird, wenn die Mobil- 
station in dem Virtueller-Verkehr-Unterzustand (96) 
betrieben wird. 

11. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspruche, weitermiteinem Aktivitatszeitgeber, 
der als Reaktion auf einen Betrieb der Mobilstation 
(1 4) im aktiven Zustand (54) betriebsbereit ist, wobei 
der Aktivitatszeitgeber wahrend einer Kommunika- 
tion von Paketdaten auf dem dedizierten Verkehrs- 
kanal zuriicksetzbar ist, wobei der Aktivitatszeitge- 
ber zum zeitlichen Steuern einer Zeitdauer entspre- 
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chend der ersten ausgewahlten Dauer einer Kom- 
munikationsinaktivitat dient, wobei ein Betrieb der 
Mobilstation (14) nach einem Ablaufen des Aktivi- 
tatszeitgebers in den Steuerung-halten-Zustand 
(52) iibergeht. 5 

12. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspriiche, wobei das Kommunikationssystem 
ein zellulares CDMA-Kommunikationssystem auf- 
weist und die Zustandsvorrichtung ein Zustandsau- *o 
tomatist, dereinenTeil einer zellularen Basisstation 

der Netzwerkinfrastruktur bildet, und wobei der ak- 
tive Zustand (54), der Steuerung-halten-Zustand 
(52) und der Virtueller-Verkehr-Unterzustand (96), 
in welchen die Mobilstation (14) betriebsbereit ist, is 
Teile des Zustandsautomaten aufweisen. 

13. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspriiche, wobei der Dienstguteparameter ei- 

ne Schwellenwertverzogerung zum Zuriickbringen 20 
eines Betriebs der Mobilstation (14) in den aktiven 
Zustand (54) aufweist. 

14. Zustandsvorrichtung gemaB einem der vorstehen- 
den Anspriiche, wobei die Schwellenwertverzoge- 2s 
rung mit einem vorbestimmten Wert verglichen wird, 

urn zu bestimmen, ob der Dienstguteparameter jen- 
seits des ausgewahlten Niveaus liegt. 

15. Verfahren zum Betreiben einer Mobilstation (14) in so 
einem ausgewahlten Betriebszustand, wobei die 
Mobilstation (14) einen Teil eines Kommunikations- 
systems bildet und ihr wahlweise erlaubt wird, Pa- 
ketdaten entsprechend zumindest einer Paketdien- 
start mittels eines Kommunikationskanals mit einer 35 
Netzwerkinfrastruktur des Kommunikationssystems 

zu kommunizieren, wobei ein Dienstguteparameter 
mit jeder der zumindest einen Paketdienstart ver- 
kniipft ist, wobei der Dienstguteparameter eine 
Kommunikationskanalzugriffszeitverzdgerungs- *> 
dauer definiert, in welcher ein Zugriff auf den Kom- 
munikationskanal bereitzustellen ist, urn die Paket- 
datenkommunikationen durchzufiihren, wobei das 
Verfahren aufweist: 

45 

Ubergehen eines Betriebs der Mobilstation (14) 
in einen aktiven Zustand (54), wenn die Paket- 
daten zwischen der Mobilstation (14) und der 
Netzwerkinfrastrukturzu iibertragen sind, wobei 
ein dedizierter Verkehrskanal zugewiesen wird, so 
urn den Kommunikationskanal zu bilden, urn die 
Paketdaten auf diesem zu iibertragen, wenn die 
Mobilstation (1 4) im aktiven Zustand (54) betrie- 
ben wird; 

Ubergehen eines Betriebs der Mobilstation (14) 55 
vom aktiven Zustand (54) in einen Steuerung- 
halten-Zustand (52) als Reaktion auf eine erste 
ausgewahlte Dauer einer Kommunikationsinak- 



tivitat; und 

Ubergehen eines Betriebs der Mobilstation (14) 
vom Steuerung-halten-Zustand (52) in einen 
Virtueller-Verkehr-Unterzustand (96), wenn der 
mit der Paketdatendienstart verkniipfte Dienst- 
guteparameter jenseits eines ausgewahlten Ni- 
veaus liegt, wobei der dedizierte Verkehrskanal 
aus einer Zuweisung, urn den Kommunikations- 
kanal zu bilden, freigegeben wird. 

16. Verfahren gemaB Anspruch 15, weiter mit einem 
Schritt des Ubergehens eines Betriebs der Mobilsta- 
tion (14) vom Steuerung-halten-Zustand (52) in ei- 
nen Steuerung-halten-Energiespar-Unterzustand 
(1 02), wenn der mit der Mobilstation (14) verkniipfte 
Dienstguteparameter innerhalb des ausgewahlten 
Niveaus liegt. 

17. Verfahren gemaB Anspruch 15, mit dem zusatzli- 
chenzu dem Betrieb des Ubergehens eines Betriebs 
der Mobilstation (14) in den Virtueller-Verkehr-Zu- 
stand (96) alternativen Betrieb eines Ubergehens ei- 
nes Betriebs der Mobilstation (14) in einen Steue- 
rung-halten-Energiespar-Unterzustand (102) inner- 
halb des Steuerung-halten-Zustands (52), wenn der 
mit der Paketdatendienstart verkniipfte Dienstgute- 
parameter innertialb des ausgewahlten Niveaus 

18. Verfahren gemaB Anspruch 17mitdemzusatzlichen 
auf den Betrieb eines Ubergehens eines Betriebs 
der Mobilstation (14) in den Virtueller-Verkehr-Un- 
terzustand (96), wenn die Mobilstation (14) auf den 
Kommunikationskanal zuzugre'rfen hat, folgenden 
Betrieb eines Ubergehens eines Betriebs der Mobil- 
station (1 4) zuriick in den Steuerung-halten-Zustand 
(52) und danach zuriick in den aktiven Zustand (54). 

19. Verfahren gemaB einem der Anspriiche 15 bis 18, 
wobei der Schritt eines Ubergehens eines Betriebs 
der Mobilstation (14) in den Steuerung-halten-Zu- 
stand (52) ein Freigeben des dedizierten Verkehrs- 
kanals umfasst. 

20. Verfahren gemaB einem der Anspriiche 15 bis 19, 
wobei der Schritt eines Ubergehens eines Betriebs 
der Mobilstation in den aktiven Zustand ein Zuwei- 
sen eines dedizierten Steuerungskanal umfasst, urn 
den Kommunikationskanal zwischen der Mobilstati- 
on (1 4) und der Netzwerkinfrastruktur zu bilden. 

21. Verfahren gemaB Anspruch 20, wobei der Schritt ei- 
nes Ubergehens eines Betriebs der Mobilstation (1 4) 
in den Steuerung-halten-Zustand ein Beibehalten 
der Zuweisung des dedizierten Steuerungskanals 
umfasst, urn den Kommunikationskanal zwischen 
der Mobilstation (14) und der Netzwerkinfrastruktur 
zu bilden. 
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22. Verfahren gemaB Anspruch 20 oder 21 , wenn direkt 
Oder indirekt abhangig von Anspruch 16, wobei der 
Schritt eines Ubergehens der Mobilstation (14) in 
den Steuerung-halten-Energiespar-Unterzustand 

(1 02) ein Betreiben des dedizierten Ruckwartsstrek- 5 
ken-Steuerungskanals (24) in einer diskontinuierli- 
chen Ubertragungsbetriebsart umfasst. 

23. Verfahren gemaB einem der Anspriiche 20 bis 22, 
wobei der Schritt eines Ubergehens eines Betriebs 10 
der Mobilstation (14) in den Virtueller-Verkehr-Un- 
terzustand (96) ein Freigeben des dedizierten 
Steuerungskanals umfasst. 

24. Verfahren gemaB einem der Anspriiche 15 bis 23, « 
wobei der Dienstgiiteparameter eine Schwellen- 
wertverzogerung zum Zuruckbringen eines Betriebs 
der Mobilstation (1 4) in den aktiven Zustand (54) um- 
fasst. 

20 

25. Verfahren gemaB Anspruch 24, weiter mit dem 
Schritt des Vergleichens der Schwellenwertverzo- 
gerung mit einem vorbestimmten Wert, urn zu be- 
stimmen, ob der Dienstgiiteparameter jenseits des 
ausgewahlten Niveaus liegt. 25 



Re vendicat io ns 

1. Appareil d'etat pour usage dans unsystemede com- 30 
munication (10) ayant une infrastructure reseau et 
une station mobile (14) entre lesquelles des commu- 
nications de donnees en paquets conformes a au 
moins un type de service de donnees en paquets 
sont autorisees de maniere selective au moyen d'un 35 
canal de communication, un parametre de qualite 
de service associe a chacun des au moins un type 
de service de donnees en paquets, le parametre de 
qualite de service definissant une periode de retard 
de temps d'acces au canal de communication a Tin- 
terieur de laquelle I'acces au canal de communica- 
tion doit etre fourni afin de realiser les communica- 
tions de donnees en paquets, un perfectionnement 
dudit appareil d'etat servant a controler des etats de 
fonctionnement dans lesquels la station mobile peut « 
fonctionner, ledit appareil d'etat ayant : 

un etat actif (54) dans lequel, afin que la station 
mobile puisse fonctionner quand des donnees 
en paquets doivent etre communiquees entre la so 
station mobile (14) et ('infrastructure reseau, un 
canal de trafic reserve est affecte pour former 
le canal de communication destine a communi- 
quer les donnees en paquets sur lui quand la 
station mobile fonctionne dans ledit etat actif 55 
(54); 

un etat de maintien decontrdle (52) dans lequel 
realiser une operation de transition de la station 
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mobile (1 4) a partir dudit etat actif en reponse a 
une premiere periode selectionnee d'inactivite 
de communication ; et 

un sous-etat de trafic virtuel (96) dans lequel 
realiser une operation de transition de la station 
mobile (14) a partir dudit etat de maintien de 
contrdle (52) quand le parametre de qualite de 
service associe au type de service de donnees 
en paquets depasse un niveau selectionne, le 
canal de trafic reserve n'etant plus affecte pour 
former le canal de communication quand la sta- 
tion mobile fonctionne dans ledit sous-etat de 
trafic virtuel. 

2. Appareil d'etat selon la revendication 1 , comprenant 
en outre un sous-etat d'economie de puissance en 
maintien de contr&le (102) dans lequel realiser une 
operation de transition de la station mobile (1 4) a 
partir dudit etat de maintien de controle (52) quand 
le parametre de qualite de service associe a la sta- 
tion mobile (14) estconforme a un niveau selection- 
ne. 

3. Appareil d'etat selon la revendication 1 ou 2 com- 
prenant en outre un etat suspendu (56) dans lequel 
realiser une operation de transition de la station mo- 
bile (14) a partir dudit sous-etat de trafic virtuel (96) 
en reponse a une deuxieme periode selectionnee 
d'inactivite de communication. 

4. Appareil d'etat selon la revendication 3 comprenant 
en outre un compteur de trafic virtuel qui fonctionne 
en reponse a la transition de fonctionnement de la 
station mobile (14) dans ledit sous-etat de trafic vir- 
tuel (96), ledit compteur de trafic virtuel ayant pour 
fonction de calculer une periode de temporisation 
correspondant a la deuxieme periode selectionnee, 
le fonctionnement de la station mobile (14) passant 
audit etat suspendu (56) a la suite de I'ecoulement 
de la periode de temporisation dudit compteur de 
trafic virtuel. 

5. Appareil d'etat selon la revendication 3 ou 4 dans 
lequel ledit etat suspendu (56) comprendun etat sus- 
pendu a segmentation temporelle. 

6. Appareil d'etat selon I'une quelconque des revendi- 
cations precedentes dans lequel, quand la station 
mobile fonctionne dans ledit etat de maintien de con- 
trole (52), le canal de trafic reserve n'est plus affecte 
pour former le canal de communication. 

7. Appareil d'etat selon I'une quelconque des revendi- 
cations precedentes dans lequel, quand la station 
mobile (1 4) est dans ledit etat actif (54), un canal de 
controle reserve (24) est affecte par ailleurs pourfor- 
mer le canal de communication entre la station mo- 
bile (14) et I'inf restructure reseau. 



11 



21 EP 0 959 i 

8. Appareil d'etat selon la revendication 7 dans lequel, 
quand la station mobile (14) est dans ledit etat de 
maintien de controle (52), le canal de controle reser- 
ve reste affecte pour former ie canal de communi- 
cation entre la station mobile (1 4) et I'inf restructure 5 
reseau. 

9. Appareil d'etatselon les revendications 7 ou 8 quand 
elles dependent directement ou indirectement de la 
revendication 2 dans lequel, quand la station mobile 10 
(14) fonctionne dans ledit sous-etat d'economie de 
puissance en maintien de controle (1 02), le canal de 
controle reserve en liaison inverse (24) fonctionne 

en mode de transmission discontinue. 

15 

10. Appareil d'etatselon I'une quelconque des revendi- 
cations precedentes dans lequel, quand la station 
mobile (1 4) fonctionne dans ledit sous-etat de trafic 
virtuel (96), le canal de trafic reserve n'est plus af- 
fecte pour former le canal de communication. 20 

11. Appareil d'etat selon I'une quelconque des revendi- 
cations precedentes comprenant en outre un comp- 
teur d'activite qui fonctionne en reponse au fonction- 
nement de la station mobile (1 4) dans I'etat actif (54), 25 
ledit compteur d'activite pouvant etre remis a zero 
pendant la communication de donnees en paquets 

sur le canal de trafic reserve, ledit compteur d'activite 
ayant pourfonction de calculer une periode de tem- 
porisation correspondant a la premiere periode se- 30 
lectionnee d'inactivite de communication, le fonc- 
tionnement de la station mobile (1 4) passant audit 
etat de maintien de controle (52) a la suite de I'ecou- 
lement de la periode de temporisation dudit comp- 
teur d'activite. 35 

12. Appareil d'etat selon I'une quelconque des revendi- 
cations precedentes, dans lequel le systeme de 
communication comprend un systeme de communi- 
cation cellulaire CDMA et I'appareil d'etat est une <o 
machine d'etat qui fait partie d'une station de base 
cellulaire de I'infrastructure reseau et dans lequel 
ledit etat actif (54), ledit etat de maintien de controle 
(52) et ledit sous-etat de trafic virtuel (96) dans lequel 

la station mobile (1 4) peut fonctionner comprennent « 
des portions de la machine d'etat. 

13. Appareil d'etat selon I'une quelconque des revendi- 
cations precedentes, dans lequel ledit parametre de 
qualite de service comprend un retard de seuil ser- so 
vant a ramener le fonctionnement de la station mo- 
bile (14) audit etat actif (54). 

14. Appareil d'etatselon I'une quelconque des revendi- 
cations precedentes, dans lequel ledit retard de seuil 55 
est compare a une valeur predeterminee de facon a 
determiner si ledit parametre de qualite de service 
depasse le niveau selectionne. 
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15. Procede de fonctionnement d'une station mobile 
(14) dans un etat de fonctionnement selectionne, la 
station mobile (14) faisant partie d'un systeme de 
communication et etant autorisee de maniere selec- 
tive a communiquer des donnees en paquets con- 
formes a au moins un type de service de donnees 
en paquets avec une infrastructure reseau du sys- 
teme de communication au moyen d'un canal de 
communication, un parametre de qualite de service 
associe a chacun des au moins un type de service 
de donnees en paquets, le parametre de qualite de 
service definissant une periode de retard de temps 
d'acces au canal de communication a I'interieur de 
laquelle I'acces au canal de communication doit etre 
fourni afin de realiser les communications de don- 
nees en paquets, ledit procede comprenant les eta- 
pes consistant a : 

realiser une operation de transition de la station 
mobile (14) dans un etat actif (54) dans lequel, 
quand des donnees en paquets doivent etre 
communiquees entre la station mobile (14) et 
I'infrastructure reseau, un canal de trafic reserve 
est affecte pour former le canal de communica- 
tion destine a communiquer les donnees en pa- 
quets sur lui quand la station mobile (1 4) fonc- 
tionne dans ledit etat actif (54) ; 
realiser une operation de transition de la station 
mobile (14) dans un etat de maintien de controle 
(52) a partir de I'etat actif (54) en reponse a une 
premiere periode selectionnee d'inactivite de 
communication ; et 

r6aliser une operation de transition de la station 
mobile (14) dans un sous-etat de trafic virtuel 
(96) apartirde I'etat de maintien de controle (52) 
quand le parametre de qualite de service asso- 
cie au type de service de donnees en paquets 
depasse un niveau selectionne, le canal de trafic 
reserve n'etant plus affecte pourformer le canal 
de communication. 

16. Procede la revendication 15, comprenant en outre 
une etape consistant a realiser une operation de 
transition de la station mobile (1 4) dans un sous-etat 
d'economie de puissance en maintien de controle 
(1 02) a partir dudit etat de maintien de controle (52) 
quand le parametre de qualite de service associe a 
la station mobile (14) est conforme au niveau selec- 
tionne. 

1 7. Procede selon la revendication 1 5 comprenant I'ope- 
ration supplemental, alternative par rapport a la- 
dite operation de realisation d'une transition de la 
station mobile (1 4) au sous-6tat de trafic virtuel (96), 
consistant a realiser une operation de transition de 
la station mobile (1 4) a un sous-etat d'economie de 
puissance en maintien de controle (1 02) a I'interieur 
de I'etat de maintien de controle (52) quand le para- 
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metre de qual'rte de service associe au type de ser- 
vice de donnees en paquets est conforme au niveau 
selectionne. 

18. Procede^elon la revendication 1 7 comprenantl'ope- s 
ration supplemental, consecutive a ladite opera- 
tion de realisation d'une operation de transition de 

la station mobile (14) au sous-etat de trafic virtuel 
(96), quand la station mobile (14) doit acceder au 
canal de communication, consistant a realiser une 10 
operation de transition de la station mobile (14) en 
retour a I'etat de maintien de controle (52), et, a nou- 
veau en retour a I'etat actif (54). 

19. Procede selon I'une quelconque des revendirations is 
1 5 a 1 8 dans lequel ladite etape de realisation d'une 
operation de transition de la station mobile (14) a 
I'etat de maintien de controle (52) comprend I'etape 
consistant a liberer le canal de trafic reserved 

20 

20. Precede selon I'une quelconque des revendications 
1 5 a 1 9, dans lequel ladite etape de realisation d'une 
operation de transition de la station mobile a I'etat 
actif comprend l'6tape consistant a affecter un canal 

de controle reserve pour former le canal de commu- 2s 
nication entre la station mobile (1 4) et ('infrastructure 
r^seau. 

21 . Precede selon la revendication 20, dans lequel ladite 
etape de realisation d'une operation de transition de so 
la station mobile (1 4) a I'etat de maintien de controle 
comprend I'etape consistant a maintenir I'affectation 

du canal de controle reserve pour former le canal de 
communication entre la station mobile (14) et I'in- 
frastructure reseau. 35 

22. Procede selon I'une quelconque des revendications 
20 ou 21 quand elles dependent directement ou in- 
directement de la revendication 1 6 dans lequel ladite 
6tape de realisation d'une operation de transition de <«? 
la station mobile (1 4) au sous-etat d'economie de 
puissance en maintien de controle (102) comprend 
I'etape consistant a fairefonctionner le canal de con- 
trole reserve en liaison inverse (24) en mode de 
transmission discontinue. 45 

23. Procede selon I'une quelconque des revendications 
20 a 22 dans lequel I'etape de realisation d'une ope- 
ration de transition de la station mobile (1 4) au sous- 
etat de trafic virtuel (96) comprend I'etape consistant so 
a liberer le canal de controle reserve. 



25. Procede selon la revendication 24 comprenant en 
outre I'etape consistant a comparer ledit retard de 
seuil a une valeur predetermined de facon a deter- 
miner si ledit parametre de qual'rte de service depas- 
se le niveau selectionne. 



24. Procede selon I'une quelconque des revendications 
15 a 23, dans lequel ledit parametre de qualite de 
service comprend un retard de seuil servant a rame- ss 
ner lefonctionnement de la station mobile (15) audit 
etat actif (54). 
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OPERATE MOBILE STATION 
IN AN ACTIVE STATE 



-164 



SWITCH OPERATION OF 
MOBILE STATION TO A 
CONTROL HOLD STATE 



-166 




SWITCH OPERATION OF 
MOBILE STATION TO A 
CONTROL HOLD POWER SAVE STATE 



SWITCH OPERATION OF 
MOBILE STATION TO A 
VIRTUAL TRAFFIC CHANNEL STATE 



FIG. 7 
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